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Foreword 
 
 
This is with deep gratitude that I write this Foreword to the Proceedings of the 4th 
International Symposium on Mathematics Education Innovation (ISMEI). 
 
SEAMEO Regional Centre for QITEP in Mathematics keeps maintaining its tradition to 
foster the exchange of innovative ideas and strategies for mathematics teaching and 
learning in modern classrooms and to encourage collaboration and partnership amongst 
mathematics educators. In this year’s symposium, we have been pleased to provide 
mathematics educators with an intriguing theme on ‘Issues and Challenges in 21st 
Century Mathematics Education’. 
 
During the symposium, all paper presenters presented their works on several topics 
namely innovation in assessment and evaluation, curriculum issues, distance education, 
innovation in teaching and learning, learning environments, online learning, and teacher 
education. Their contributions helped the symposium as outstanding as it was. In 
addition to the contributed papers, we also invited five keynote speakers to give 
participants new insights about mathematics education. They were Assoc. Professor 
Allan White from the University of Western Sydney, Assist. Professor Maitree Inprasitha 
from the University of Khon Kaen, Professor Tom Lowrie of the University of Canberra, 
Professor Mohan Cinnapan from the University of South Australia, and Dr. Thien Lei Mee 
from our senior sister Center, SEAMEO RECSAM. 
 
I believe that this proceeding will be a fresh impetus to stimulate further study and 
research in mathematics education. 
 
Finally, we thank all authors and participants for their willingness to share their latest 
research and ideas. Without their effort, the symposium would not be possible. Keep up 
the good work and see you in 2018. 
 
 
Prof. Subanar, Ph.D. 
Centre Director 
 
 
The 4th International Symposium on Mathematics Education Innovation 
1-3 November 2016 Yogyakarta Indonesia 
iv 
 
TABLE OF CONTENTS 
Prof. Subanar, Ph.D. iii Foreword 
 iv Table of Contents 
   
  Keynotes Papers 
   
Allan Leslie White 1 - 8 Inner Space Exploration: The Impact of Brain Research upon 
Mathematics Education for the 21st Century 
Maitree Inprasitha 9 - 17 Lesson Study as an Innovation for Teacher Professional 
Development: A Decade of Thailand Experience 
Prof Mohan Chinnappan 18 - 28 Understanding knowledge and knowledge use during teaching: 
The case of geometry 
   
  Poster Presenter 
   
Rishi Kumar Loganathan 29 - 29 PLC : Creating a school-eco-system to learning communities 
   
  Parallel Papers 
   
Abdul Aziz 
Budiyono 
Sri Subanti 
30 - 40 The Implementation of Learning Model Using Inquiry Learning 
and Discovery Learning to Learning Achievement Viewed From 
Spatial Intelligence 
Achmad Nizar 
 
41 - 53 A Learning Trajectory of Indonesian 12-Year-Olds’ 
Understanding about Division on Fraction  
Ahmad Wachidul Kohar 
Tatag Yuli Eko Siswono 
Ika Kurniasari 
Sugi Hartono 
54 - 66 Inconsistency Between Beliefs, Knowledge and Teaching 
Practice Regarding Mathematical Problem Solving: A Case 
Study of a Primary Teacher  
Ari Wijayanti   
 
67 - 78 Developing Learning Materials In The Addition And Subtraction 
of Fractions With Realistic Mathematics Education For Fourth 
Grade   
Arifin 79 - 91 Perspective of Learning Mathematics by ELPSA Framework in 
Developing the Character Values of Nation 
Arifin 
Akbar Sutawidjaja  
Abdur Rahman As’ari  
92 - 104 Developing Student’s Book “Basic Algebra” based on Guided 
Discovery   
Aritsya Imswatama  
David Setiadi 
105 - 111 The Etnomathematics of Calculating An Auspicious Day Process 
In The Javanese Society as Mathematics Learning 
Buaddin Hasan 
 
112 - 117 Teaching Elementary Mathematics using Power Point Based 
Screencast O-Matic Videos 
Pramudita Anggarani Dinarta 
Duhita Savira Wardani  
Yulia Aristiyani  
118 - 127 School Environment as Elementary School Learning 
Mathematics Students Laboratory 
Endah Retnowati 
Novia Nuraini 
128 - 137 Developing Geometry Instruction Based on  
A Worked Example Approach 
Fadjar Shadiq 
 
138 - 151 What can We Learn from ELPSA, SA and PSA? Experience of 
SEAMEO QITEP in Mathematics 
Farida Nurhasanah 
Eyus Sudihartinih 
Turmudi 
 
152 - 159 Parallel Coordinates: The Concept That Pre-Service Mathematics 
Teachers Need To Know  
The 4th International Symposium on Mathematics Education Innovation 
1-3 November 2016 Yogyakarta Indonesia 
v 
 
Fita Sukiyani 160 - 170 Cooperative Learning Model Of Gag (Geometry Augmented 
Games) For 6th Grade  Elementary School Students  
Hepsi Nindiasari 
Novaliyosi 
 Aan Subhan 
171 - 183 Teaching Material Based On Learning Style Which Based On 
Stages Of Mathematical Reflective Thinking Ability  
Hisyam Hidayatullah   
 
184 - 196 Misconception of Preliminary’s Construction Concept Math 
Teacher On ASEAN Country at Century 21  
Ika Wulandari  
Riyanta 
 
197 - 206 Innovation of Mathematics Education through Lesson Study 
Challenges to Energy Efficiency on STEM on Statistics and 
Saving Electricity  
M. Iman Hidayat 
 
207 - 217 The Effect Of Inquiry Training Models Using  
Lectora And Formal Thinking Ability  
Toward Students Achievement 
Kadek Adi Wibawa 
Toto Nusantara 
Subanji 
Nengah Parta 
 
218 - 231 Structures Of Student's Thinking In Solving Problem Of Definite 
Integral Application On Volume Of Rotate Objects  
Kawit Sayoto 232 - 239 Innovation of Mathematics Education through Lesson Study 
Challenges to Energy Efficiency on STEM on Proportional 
Reasoning and Wind Power 
Lidia Endi Sulandari 
Sri Endang Supriyatun 
240 - 245 Joyful Supervision by Video Call Increase the Teacher’s 
Competence 
Marfuah 
 
246 -257 Profiling Self-Regulated Learning  
in Online Mathematics Teacher Training  
Case Study : GeoGebra Course 
Nurbaety Ningrum  
 
258 - 265  Improving Students’ Mathematical Literacy Ability Of Junior 
High School Through Treffinger Teaching Model  
Nurfadilah Siregar 
 
266 - 275 MCREST as An Alternative Learning Strategy for Students in 
Learning Algebra 
Palupi Sri Wijayanti 
Raekha Azka 
276 - 287 Analysis Of Student’s Mathematics Communication Skill 
Through Pisa-Item On Uncertainty And Data Content 
Pebrianto 
Tika Septia 
288 - 292 Eight Grade Students Effectiveness Toward Web-Based 
Learning In Polyhedral 
Puspita Sari  
 
293 - 303 GeoGebra as a Means for Understanding Limit Concepts  
Ramlan Effendi 
 
304 - 311 SQ3R Model To Develop Students’ Mathematical Literacy  
Rizaldy Kulle 
Dinna Cilvia Asri 
Wiwik Wiyanti 
312 - 322 The Error Analysis of Algebra Operation on the Form of 
Exponent at the  
Rusli 323 - 331 The impact of gender, parents’ education level, and socio-
economic status on Turkish students’ mathematics performance  
Saepullah 
 
332 - 344 Increasing Motivation And Learning Outcomes By Learning 
Methode Differentiated Instruction By Group Investigation 
(Digi) 
Saiful Ghozi 
Risty Jayanti Yuniar 
Sara Wibawaning Respati 
345 - 357 Improving Teachers ICT Application Competencies: Case Study 
at Vocational High School in East Kalimantan Province 
The 4th International Symposium on Mathematics Education Innovation 
1-3 November 2016 Yogyakarta Indonesia 
vi 
 
Setyati Puji Wulandari 
 
358 - 365 Learning Module Using Discovery Learning Approach: 
Assessment of Validity, Practicality, and Effectiveness 
Sumaryanta 366 - 372 Teaching Mathematics Holistically: 
Helping Student to be a Holistic Learner 
Tika Septia 
Sofia Edrati 
Merina Pratiwi 
373 - 381 The Effectiveness of Interactive Module Based on Lectora to 
Improve Student’s Spatial Ability 
Wiworo 382 - 394 On Inequalities Between Means  
And Their Applications 
Sri Wulandari Danoebroto 
 
395 -404 Student’s Perception on Borobudur Temple as Mathematic 
Learning Resource 
 
 
 
 
 
The 4th International Symposium on Mathematics Education Innovation  
 
276 
 
ANALYSIS OF STUDENT’S MATHEMATICS COMMUNICATION 
SKILL THROUGH PISA-ITEM ON UNCERTAINTY AND DATA 
CONTENT 
 
 
Palupi Sri Wijayanti 
Department of Mathematics Education, PGRI University of Yogyakarta, Yogyakarta,Indonesia 
Upick.09@gmail.com 
 
 
Raekha Azka 
Department of Informatics Enginering, Ma’arif Nahdlatul Ulama University of Kebumen,  
Central of Java, Indonesia 
Raekha.azka@gmail.com 
 
 
Abstract 
The mathematics communication skills of teacher student become an important things in the last few 
years. Students not only must have competencies to solve a problem but also have to share with the 
others. Share how to solve a problem can improve student’s mathematics communication skill so their 
mathematics knowledge also can be enhance. Program for International Student Assessment (PISA) is 
an instrument to assess the students' mathematics literacy especially related to student’s mathematics 
communication skills. Many efforts which have been spent by a country that joins this program to 
increase its PISA scores. This article studies the percentage of student’s mathematics communication 
skill through PISA-item on uncertainty and data content.  
 
Keywords:  PISA-item, Uncertaninty and Data, mathematics communication skills 
 
Introduction 
Mathematics communication skill is one of the learning goals that line in Permendiknas 
No. 22, 2006  which declared about mathematics subject intended that studentshave skills of 
communicating ideas with symbols, tables, diagrams, or other media to clarify the situation or 
problem. In line with these, Curriculum 2013 states that student’s mathematics communication 
skill should be enhance in order to prepare global competencies for students. Mathematics 
communication skill also one of the skills that observed by PISA.  
PISA mathematics results show that start on 2000, 2003, 2006, 2009, and 2012, Indonesia 
occupied the position 39thof 41 participating countries, 38thof 40 participating countries, 50thof 
57 participating countries, 61stof the 65 participating countries, and 64thof the 65 participating 
countries. PISA results show that Indonesia is still at the lower level. It means that mathematics 
skill of Indonesian students in solving problems that require the ability to review, giving 
reasons and communicating effectively, and solve and interpret problems in various situasions 
is still lacking (Kamaliyah, Zulkardi, and Darmawijoyo, 2013).  
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Based on PISA result show that mathematics skill of Indonesian student is still in low level. 
It caused by student’s mathematics communication skill is not effectively and interpret solution 
of the problems of PISA-item. This study will be categorise PISA-item in uncertainty and data 
content besed on mathematics communication skill. 
 
Theoritical Framework 
Mathematics communication skill 
According to the National Council of Teachers of Mathematics (NCTM) Principles and 
Standards for School Mathematics (2000), communication is an essential part of mathematics. 
The communication process helps build meaning. When students are challenged to think and 
reason and then communicate their ideas orally or in writing, true conceptual understanding 
develops. Listening to others’ explanations provides students opportunity to clarify their 
understanding and consolidate mathematical ideas.(Kimberly Hirschfeld-Cotton, 2008) 
The seven fundamental mathematical capabilities used in this framework are as follows: 
(1)Communication, (2) Mathematishing, (3) Representation, (4) Reasoning and Argument (5) 
Devising Strategis for solving problems, (6) Using symbolic, Formal and Techical Language 
and Operation, and (7) Using Mathematics Tools (PISA OECD, 2015). 
Mathematical literacy involves communication. The individual perceives the existence 
of some challenge and is stimulated to recognize and understand a problem situation. Reading, 
decoding and interpreting statements, questions, tasks or objects enables the individual to form 
a mental model of the situation, which is an important step in understanding, clarifying and 
formulating a problem. During the solution process, intermediate results may need to be 
summarized and presented. Later on, once a solution has been found, the problem solver may 
need to present the solution, and perhaps an explanation or justification, to others. (PISA 
OECD, 2016: 70). 
Sumarmo (2000) summarizedthe goal of learning mathematics language and symbols 
was to communicate mathematically so that students were able: (1) to reflect and explain their 
ideas mathematically; (2)to formulate definition of mathematics concepts and compile 
generalizationthrough invention method; (3)to express a figure, diagram, or a real situation into 
mathematical language,symbol, idea, or model;(4) to explain or clarify mathematical ideas, 
situation, or relation in daily languageorally or written; (5) to read, to clarify, and to examine 
mathematical presentation meaningfully; (6) to appreciate the beauty and the power of 
mathematical notations and used themaccurately and precicely. (Qohar dan Sumarno, 2013). 
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PISA (Program for International Student Assesment) 
PISA is organized by the OECD in conjunction with a group of other participating 
countries, including Indonesia. The first survey took place in 2000, and then every 3 years since 
that time. PISA measures knowledge and skills of 15-year-olds, an age at which students in 
most countries are nearing the end of compulsory schooling. The focus is on areas that are 
important for life after school, including mathematics. PISA is a statistically rigorous 
programme to assess student performance and to collect data on the student, family and 
institutional factors that can help to explain differences in performance in countries around the 
world. (Stacey, 2011) 
The OECD identifies the key features of PISA as: 1) policy orientation, with the major 
aim of informing educational policy and practice; 2) the PISA concept of “literacy” (see below) 
with a foundation of assessment of literacy for reading, mathematics and science; 3) its 
relevance to lifelong learning, so that assessment of knowledge is supplemented by reports on 
motivation to learn, attitudes towards learning and learning strategies; 4) its regularity, enabling 
countries to monitor improvements in educational outcomes in the light of other countries’ 
performances on assessments held every 3 years; 5) measurement of student performance 
alongside characteristics of students and schools, in order to explore some of the main features 
associated with educational success; 6) breadth, with over 60 countries and economies 
participating by 2009, representing around 90% of the world economy. (Stacey, 2011) 
PISA 2012 will focus on mathematics as the main domain as in 2003. In each assessment, 
trend data is collected through an abbreviated test on the other two domains, using ‘link items’ 
from the earlier assessment to give results that can indicate trends. Students also answer a 30 
minute background questionnaire, providing information about themselves, their attitudes to 
learning and their homes. School principals answer a questionnaire about their schools. These 
questionnaires provide baseline information about the conditions of schooling in different 
countries, and enable the examination of issues such as equity of schooling and effective 
practices. PISA is also developing other assessments. For example, it measures Information 
and Communication Technology skills and assesses the reading of electronic texts. In 2012, 
there will be an optional component on financial literacy. Since the science assessment of 2006, 
computer-based assessments have also been used to support a wider range of dynamic and 
interactive tasks. The mathematics assessment for 2012 will have an optional computer-
administered component, which will provide new opportunities for presentations of items and 
may also test some aspects of doing mathematics assisted by a computer.(Stacey, 2011). 
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PISA has also conducted tests of general problem solving, and will do so again in 2012. 
The problem solving assessment taps students’ “capacity to use cognitive processes to confront 
and resolve real, cross-disciplinary situations where the solution path is not immediately 
obvious and where the literacy domains or curricular areas that might be applicable are not 
within a single domain of mathematics, science or reading” (OECD 2013: 156).  
The mathematics assessment also contains many items that might be considered problem 
solving, but they draw explicitly on mathematics content. The contents of PISA-item are: (1) 
Change and Relationship,(2) Space and Shape; (3) Quantity; and (4)Uncertainty and data. 
The Uncertainty and data content category includes recognising the place of variation in 
processes, having a sense of the quantification of that variation, acknowledging uncertainty and 
error in measurement, and knowing about chance. It also includes forming,interpreting and 
evaluating conclusions drawn in situations where uncertainty is central.  
 
PISA-item on Uncertainty and Data Content 
 
 
 
 
 
 
 
 
 
 
 
 
 
Picture 1. PISA-item about faulty players 
 
 
 
 
 
 
Problem 1 
 
Question : FAULTY PLAYERS (PM00EQ02 – 019)  
One of the testers makes the following claim:  
“On average, there are more video players sent for repair per day 
compared to the number of audio players sent for repair per day.” Decide 
whether or not the tester’s claim is correct. Give a mathematical argument 
to support your answer. 
.......................................................................................................................
(Source: PISA 2012 Released Mathematics Items 2013: 41-42) 
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Picture 2. PISA-item about faulty players 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(Source: PISA 2012 Released Mathematics Items 2013: 41-42) 
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(Source: PISA 2012 Released Mathematics Items: 57) 
Picture 3. PISA-item about Penguins 
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(Source: PISA 2012 Released Mathematics Items: 57) 
Picture 4. PISA-item about Holyday Apartment 
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(Source: PISA 2012 Released Mathematics Items: 73-75) 
Picture 5. PISA-item about Cable Television 
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Result and Discussion 
 
Categorising mathematics communication skill in uncertainty and data content will be 
identified by indicators of mathematics communication skill which have arranged. Indicators 
of mathematics communication skill have made based on the definitions above. Indicator of 
mathematics communication skill can be modified by Sumarno’s and OECD’s definitions. 
These are:  1) formulate definition of mathematics concepts and compile generalization through 
invention method; (2) to express a figure, diagram, or a real situation into mathematical 
language, symbol, idea, or model; (3) to explain or clarify mathematical ideas, situation, or 
relation in daily language orally or written and may need to present the solution, and perhaps 
an explanation or justification to the others; (4) to read, to clarify, and to examine mathematical 
presentation meaningfully; (5) to appreciate the beauty and the power of mathematical 
notations and used them accurately, precicely and may need to be summarized and presented.  
Then, indicators of mathematics communication skill will be identified on 5 PISA-items. 
Theme of these item are: (1) Faulty players; (2) Penguins; (3) Holiday Apartment; (4) Cable 
Television. The result of analysis mathematics communication skill on PISA-item seatled on 
table below. 
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Table 1. The result of analysis mathematics communication skill on PISA-item 
 
 No
. 
Indicators of mathematics communication skill on 
PISA-item 
Problem 1 Problem 2 Problem 3 Problem 4 Problem 5 
  Yes  No  Yes  No  Yes  No  Yes  No  Yes  No  
1. PISA-item fasilitate student’s to formulate 
definition of mathematics concepts and compile 
generalization through invention method 
          
2. PISA-item fasilitate student’s to express a figure, 
diagram, or a real situation into mathematical 
language, symbol, idea, or model 
          
3. PISA-item fasilitate student’s to explain or clarify 
mathematical ideas, situation, or relation in daily 
language orally or written and may need to present 
the solution, and perhaps an explanation or 
justification to the others 
          
4. PISA-item fasilitate student’s to read, to clarify, and 
to examine mathematical presentation meaningfully. 
          
5. PISA-item fasilitate student’s to appreciate the 
beauty and the power of mathematical notations and 
used them accurately, precicely and may need to be 
summarized and presented 
          
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Based on Table 1, actually these PISA-item are involved mathematics communication 
skill to assess student’s mathematics knowledge which are formulate definition of mathematics 
concepts and compile generalization through invention method; express a figure, diagram, or 
a real situation into mathematical language, symbol, idea, or model; explain or clarify 
mathematical ideas, situation, or relation in daily language orally or written and may need to 
present the solution, and perhaps an explanation or justification to the others; read, to clarify, 
and to examine mathematical presentation meaningfully; appreciate the beauty and the power 
of mathematical notations and used them accurately, precicely and may need to be summarized 
and presented.  
PISA-item on problem 1,2, and 5 provide challanges students to make their symbol and 
decoding of mathematics to help their calculation easier. Students can express a figure, 
diagram, or a real situation into mathematical language, symbol, idea, or model based on 
problem that faced. Then students must make the relation in daily language orally or written 
and may need to present the solution, and perhaps an explanation or justification to the others. 
Explanation and present to the others also tested and make meaningfully presentations of the 
problem may also test some aspects of doing mathematics assisted by a computer.  
PISA-item on problem 3 and 4 provide challanges to think about the interpretations based 
on data above. But the questions must be answered by Yes or No and there are not reason or 
summirezed the calculation why to answer Yes or No. It makes mathematics communication 
skill not be improve well but it provide student to develop their mathematical thinking.  
PISA tested on 2012 for mathematics assessment have been an optional computer-
administered component, which will provide new opportunities for presentations of items and 
may also test some aspects of doing mathematics assisted by a computer. That so, all of 
mathematics communication skill have been assessed on PISA-item and Indonesia should be 
facilitate opportunity for student to improve their mathematics communication skill not only 
state on paper test but also the presentation skill to share mathematics solution. 
 
Conclussion  
Based on categorising PISA-item that involved mathematics communication skill, it conclude 
that all PISA-item on uncertainty and data content prepared challenges for students to solve the 
problem not only to get the solution but also must be state how to made it solution easy to 
understand for the others. But, PISA test don’t facilitate the students to discuss with other so 
the communication to work in team not be improve. In classroom, teacher must facilitate 
student’s to face PISA-like item so that students learn more many kind of problems and based 
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on PISA framework. Beside it, teacher can develop to immatiate items on PISA when they test 
their students. Teacher can develop PISA-like items which improve students’ mathematics 
communication skill.   
 
References  
Abdul Qohar and Utari Sumarmo. 2013. Improving Mathematical Communication Ability and Self 
Regulation Learning Of Yunior High Students by Using Reciprocal Teaching. Journal on 
Mathematics Education (IndoMS-JME). January, 2013, Volume 4. No. 1. 59-74 
Hirschfeld-Cotton, Kimberly. 2008. Mathematical Communication, Conceptual 
Understanding, and Students' Attitudes Toward Mathematics. Action Research Projects. 
Paper 4. Oshkosh, Nebraska: Digital Commons. 
http://digitalcommons.unl.edu/mathmidactionresearch/4 
Kamaliyah, Zulkardi, and Darmawijoyo. 2013. Developing the Sixth Level of PISA-Like 
Mathematics Problems for Secondary School Students. Journal on Mathematics 
Education (IndoMS-JME). January, 2013, Volume 4. No. 1. 9-28 
OECD. 2013. PISA 2012 Released Mathematics items. Paris: OECD Publishing Paris. 
OECD. 2016. PISA 2015 Assessment and Analytical Framework: Science, Reading, 
Mathematic And Financial Literacy. Paris: OECD Publishing Paris 
Stacey, K. (2011). The PISA View of Mathematical Literacy in Indonesia. Journal on 
Mathematics Education (IndoMS-JME). July, 2011, Volume 2. No. 2. 95-126. 
 
 
 
